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(57)Abstract: 

PURPOSE: To obtain the title electrolyte comprising a polymer support and a supporting electrolyte and 
excellent in ionic conductivity, film-forming property, processability, flexibility, adherence to an electrode, 
etc., by using a specific polymer as the support. 

CONSTITUTION: The polyelectrolyte comprises a polymer support and a supporting electrolyte, which is a 
crosslinked comb polymer obtained by crosslinkina a comb polvmer comprising a polyethylene imine), as 
the maw-stem, lepieseriled by the formula -(NH-CH2CH2)1- wherein 1 is 3 to 1x107 and one or more side 
chains each bonded to a nitrogen atom of the main chain and represented by the formula X-0-(CH2CH20) 
mR1 wherein X is a group represented by the formula 0=C=N-R2-NH-CO-where R2 is an arylene or 
alkylene; R1 is a lower alkyl; and m is 3-100, the number of the side chains being at least 5% of the number 
of all nitrogen atoms of the main chain. The c rosslinkina is conducted with a crosslinking agent repre sented 
b Y tne for mula X-Q-(CH2CH2Q)n-X wherein n is 3-200 to such a degree that 1-95% of the nitrogen atoms 
of the malrTchain each has the crosslinked side chain. 
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CLAIMS 


[Claim(s)] 

[Claim 1] It sets to the solid polymer electrolyte which consists of a macromolecule base material and a supporting 
electrolyte, and a macromolecule base material is a formula ( 1 ). 

- The inside 1 of a NH-CH2 CH2 l-[type is the formula (2) permuted at least by the N of the polyethyleneimine 
principal chain shown by] which shows the integer of three to 1 x 1 07, and this principal chain. 

The inside X of a X-0-(CH2 CH2 O) m-Rl [type the piece end reactant of diisocyanate shown by OON-R2-NH-CO- 
(R2 is an arylene chain or an alkylene chain) Rl It is a formula (3) about the Kushigata macromolecule whose rate of 
addition of a side chain [ as opposed to / m consists a low-grade alkyl group of a polyethylene oxide system side chain 
shown by] which shows the integer of 3-100, respectively, and / the nitrogen atom of the above-mentioned principal 
chain ] is at least 5%. 

It is the nitrogen-containing solid polymer electrolyte characterized by being the bridge formation Kushigata 
macromolecule whose rate of bridge formation of the side chain to the nitrogen atom of the above-mentioned principal 
chain which is made to construct a bridge by the polyethylene oxide system cross linking agent shown by X-0-(CH2 
CH2-0) n-X [it is the same as the above the inside X of a formula, and n shows the integer of 3-200], and is obtained is 


[Translation done.] 
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3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a nitrogen-containing solid polymer electrolyte and the more detailed 
above-mentioned solid electrolyte useful for electrochemistry components, such as a cell, an electrochromic display 
device, an electroluminescence display device, a capacitor, and a sensor, etc 
[0002] 

[Description of the Prior Art] Since the electrolytic solution is being used for electrochemistry components, such as a 
cell, an electrochromic device, and a capacitor, there is a problem in the fall of the dependability by the liquid spill, 
workability, productivity, etc., and researches and developments of a solid electrolyte without problems, such as this, 
have been activating them in recent years. Also in this solid electrolyte, since a solid polymer electrolyte is lightweight 
compared with an inorganic system solid electrolyte, it has flexibility, it excels in shaping, workability, etc. and it 
excels also in adhesion with an electrode, attention is attracted. 

[0003] According to use of the macromolecule base material which made the side chain carry out the graft of the low- 
molecular polyethylene oxide (PEO) to a principal chain previously using the polyethyleneimine (PEI) which takes 
regular higher order structure and has a high polarity as a result of this inventionpersons^oTaT^ni^essons from the 
above-mentioned polyelectrolyte and piling up research wholeheartedly, while having high ionic conductivity, it found 
out that the solid polymer electrolyte in which the film cast is possible was obtained, and patent application of the 
invention concerning this knowledge was carried out (refer to JP,4-270762,A). 

[0004] However, when the suitable polar solvent was made to mix as a plasticizer, or when a temperature up was 
earned out to about 70 degrees C, the solid polymer electrolyte concerning application of an above place had the fault 
which liquefies and by which dimensional stability is spoiled, in order to raise ionic conductivity further 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the new solid polymer electrolyte 
which cancels entirely the fault looked at by the above-mentioned conventional solid polymer electrolyte and the 
macromolecule base material especially used for this, and has high ionic conductivity, good membrane formation 
workability, flexibility, good adhesion with an electrode, etc. and which is demanded in the field 
[0006] 

[Means for Solving the Problem] When using the giant molecule over which the Kushigata giant molecule which 
con sists of a polyethyleneimine principal chain of the following sp«y .ifi™tinn ™a » Tt^yf*!^Z^IW^ side system 
Slde cnain as a giant-molecule base material was made to construct a bridge by the predetermined polyethylene oxide 
system cross linking agent as a result of repeating research further succeedingly from the above-mentioned purpose, 
this invention person finds out that the solid polymer electrolyte corresponding to the above-mentioned purpose is ' 
obtained, and came to complete this invention here. 

[0007] That is, it sets to the solid polymer electrolyte which consists of a macromolecule base material and a 
supporting electrolyte according to this invention, and a macromolecule base material is a formula (1). 
- The inside 1 of a NH-CH2 CH2 l-[type is the formula (2) permuted at least by the N of the polyethyleneimine 
principal chain shown by] which shows 3 - 1 x 1 07 integer, and this principal chain. 

The inside X of a X-0-(CH2 CH2 O) m-Rl[type the piece end reactant of diisocyanate shown by 0=C=N-R2-NH-CO- 
(R2 is an arylene chain or an alkylene chain) Rl It is a formula (3) about the Kushigata macromolecule whose rate of 
addition of a side chain [ as opposed to / m consists a low-grade alkyl group of a polyethylene RENEKI side system 
side chain shown by] which shows the integer of 3-100, respectively, and / the nitrogen atom of the above-mentioned 
principal chain ] is at least 5%. 

The nitrogen-containing solid polymer electrolyte characterized by being the bridge formation Kushigata 
macromolecule whose rate of bridge formation of the side chain to the nitrogen atom of the above-mentioned principal 
chain which is made to construct a bridge by the polyethylene oxide system cross linking agent shown by X-0-(CH2 


CH2-0) n-X [it is the same as the above the inside X of a formula, and n shows the integer of 3-200], and is obtained is 
1 - 95% is offered. 

[0008] If it explains in full detail hereafter per [ which is used in this invention solid polymer electrolyte ] 
macromolecule base material, this macromolecule base material will use the polyethyleneimine (PEI) principal chain 
shown by said formula (1) as a principal chain which constitutes this. The polyethyleneimine compounded for example, 
from 2-oxazoline as the example can be used [Macromolecules Communications to Editor, 5, and for example, refer to ' 
108 (1972)]. As for this principal chain, it is desirable to have about 15 to 50 chain length (1 in a formula (1)) generally. 

[0009] this invention base material consists of side chains permuted at least by the N of the above-mentioned PEI 
principal chain and this principal chain, and this side chain consists of derivatives of the polyethylene oxide (PEO) 
shown by said formula (2) introduced in the JIISO cyanic-acid derivative which functions as a polar dissociable group. 
As for installation of this PEO system side chain, for example, a piece end is protected by the low-grade alkyl group 
(Rl). The PEO derivative whose piece end of another side is a hydroxyl group, for example, the trimer of ethylene 
glyc ol mpnomstlwl ether 100 ****. etc. in aprotic solvents, such as dimethyl sulfoxide (DMSO) JIISO cyanic-acid 
derivatives, such as 2 and 4-JIISO cyanic-acid tolyiene, ana the PEO system derivative shown by said formula (2) 
which corresponds by making it react with l:l-mol equivalence are compounded, and it can carry out by subsequently 
making thisreact withjhes hape of a straj gblchajn.PF,T COiTPSnpndingtosaidPEI principal chain. Here, as a low-grade 
alkyl glSupTTnethyl, ethyl, propyl, isopropyl, butyl, etc. can be i!hisfraT£a7fo7exW^ - as a JIISO cyanic- 

acid derivative ~ R2 ****** ~ each of various kinds of derivatives which has the shape of a straight chain and annular 
alkylene chains, such as arylene chains, such as tolyiene, a xylene, and a meta-xylene, hexamethylene, 
trimethylhexamethylene, and an isophorone, can be used. Although especially the reaction condition of each above- 
mentioned reaction is not limited, a PEO system derivative composition reaction is carried out by generally mixing a 
raw material under about [ room temperature -80 degree C ] temperature, and in an inert gas ambient atmosphere and 
an aprotic solvent, and the introductory reaction of a side chain is usually carried out by usually mixing a raw material 
under the temperature of about 100-160 degrees C, and in an inert gas ambient atmosphere and an aprotic solvent. 
Moreover, the PEO system derivative for introducing a side chain is the rate which becomes five to about 500 to the 
unit unit 100 of the principal chain of the macromolecule base material usually obtained, it is desirable to be used to the 
shape of a straight chain PEI, and the PEI principal chain-PEO system side-chain macromolecule of the request whose 
rate of addition of the side chain to the nitrogen atom of a principal chain is at least 5% can be acquired in this way. 
When there are too few operating rates of a PEO system derivative than the above 5, the rate of installation of a side 
chain falls and there is a fault to which the ionic conductivity of the macromolecule obtained falls. Conversely, when 
exceeding the above 500, there is disadvantage which unreacted objects increase in number too much, and the removal 
takes complicated actuation. 

[0010] In addition, if independent, it is a liquid, but in this invention base material, since [ its ] this exists as a side 
chain, the low-molecular- weight object like the PEO system derivative shown by the above-mentioned formula (2) can 
expect that micro Brownian motion of the PEO chain which is excellent in dimensional stability and is greatly 
contributed to conduction of ion will be performed actively. 

[001 1] The PEI principal chain-PEO system side-chain giant molecule obtained in this way has the **** Kushigata 
structure shown by the following formula (4), if the case where 2 and 4-JIISO cyanic-acid tolyiene is used is taken for 
an example. 
[0012] 
[Formula 1] 


H 


-f-N-CH 2 CH 2 i- 
C = 0 



CH 2 CH 2 0 


[0013] inside Rl of a formula and m - the above - the same - it is a+b=l and 95>100 b/a+b>5 are shown. 

[0014] this invention base material is manufactured by carrying out crosslinking reaction of the above-mentioned PEI 

principal chain-PEO system side-chain Kushigata giant molecule using the polyethylene oxide (PEO) system cross 


linking agent shown by said formula (3). This PEO system cross linking agent is obtained by making PEO (n=3-200) 
whose both ends are hydroxyl groups react in aprotic solvents, such as DMSO, with 2 double mol equivalence of JIISO 
cyanic-acid derivatives, such as 2 and 4- JIISO cyanic-acid tolylene. This reaction can be carried out under the same 
reaction condition as said PEO system derivative composition reaction and abbreviation. Moreover, crosslinking 
reaction of the PEI principal chain-PEO system side-chain Kushigata macromolecule using this cross linking agent can 
be carried out under the same reaction condition as the introductory reaction of said side chain, and abbreviation, and, 
as for the addition of a PEO system cross linking agent, it is desirable to be chosen so that the rate of bridge formation 
may become about 5 - 60%. The rate of bridge formation is shown by the use mole ratio (percentage) of the cross 
linking agent to the nitrogen atom of a principal chain here. There is an inclination for the mechanical strength and 
dimensional stability of the macromolecule obtained to fall when this rate of bridge formation does not fill the above- 
mentioned range (i.e., when there are too few operating rates of the PEO system cross linking agent to a PEI principal 
chain-PEO system side-chain macromolecule), when there are too many operating rates of a cross linking agent 
conversely, the ionic conductivity of a macromolecule tends to fall and neither is desirable. 
[0015] Of the crosslinking reaction which used the above-mentioned PEO system cross linking agent in this way, a 
desired bridge formation Kushigata macromolecule base material is formed for this cross linking agent in response to 
the unreacted NH radical which exists in the PEI principal chain of said PEI principal chain-PEO system side-chain 
Kushigata macromolecule. 

[0016] The above-mentioned macromolecule base material can be used as the self-standing nitrogen-containing solid 
polymer electrolyte of the request which has high ionic conductivity and the membrane formation nature which was 
excellent with addition of an elevated temperature or a plasticizer by infiltrating a supporting electrolyte into this 
according to a conventional method. 

[0017] Especially the supporting electrolyte used here may not be restricted and any of various kinds of well-known 
things are sufficient as it. as the example ~ various kinds, such as inorganic acids, such as organic acids, such as p- 
toluenesulfonic acid, an acetic acid, oxalic acid, a polyvinyl sulfonic acid, trifluoro methansulfonic acid, and 
trifluoroacetic acid, a phosphoric acid, perchloric acid, thiocyanic acid, a tetra-chloro boric acid, hexa fluorophosphoric 
acid, trifluoroacetic acid, and a nitric acid, - various kinds of salts by the reaction with the 4th class ammonium, such 
as various acids, such as acids and this, a halogen and alkali metal, an alkaline earth metal, tetrabutylammonium, and 
tetraethylammonium, etc. can be illustrated. According to the usual approach, it can perform also sinking [ of 
supporting electrolytes, such as this ] in. More specifically said macromolecule base material and supporting electrolyte 
are dissolved in mixed solvents, such as solvents, such as an acetonitrile, chloroform, a methanol, N.N- 
dimethylformamide, dimethyl sulfoxide, propylene carbonate, ethylene carbonate, and diethyl carbonate, and this, the 
approach of carrying out the film cast of the solution obtained, and said macromolecule base material and supporting 
electrolyte are mixed to homogeneity with a non-solvent, and the approach of dissolving a supporting electrolyte at the 
temperature which a macromolecule base material softens etc. can be illustrated. 

[0018Pa&in^niigiij ^gen-contai niQ ^ solid polymer electroly te nhta^d in t his way sho ws ionic conduc tivity 

(sigma) with-imj^llv h ip h ahm.t iv ip.3 . ixiQ.g s/ cm extent. ~~ ~ — " 

[0019] ~"— ■ 

[Effect of the Invention] this invention nitrogen-containing solid polymer electrolyte is effective as an electrolyte which 
has ionic conductivity (sigma) with usually high about 1x10-3 - 1x10-8 S/cm extent, has flexibility, and excelled for 
electrochemistry components, such as a cell, a capacitor, an electrochromic display device, and a sensor. Especially the 
solid electrolyte of this invention has the very high ionic conductivity in ordinary temperature, and is very effective in 
manufacture of the cell which was excellent in the charge-and-discharge property, a capacitor, an electrochromic 
display device with an early speed of response, an electroluminescence display device with high luminous efficiency a 
sensor, etc. 
[0020] 

[Example] Hereafter, in order to explain this invention in more detail, an example and the example of a comparison are 

given. 

[0021] 

[Example 1] Aldrich (Aldrich) The living polymerization object of shrine 2-methyl-2-oxazoline was hydrolyzed as 
follows, and the PEI principal chain was compounded [refer to [ Macromolecules, 8, and ] 390 (1975)]. The preparation 
mole ratio could be 1/30, using p-toluenesulfonic-acid methyl as a living polymerization initiator of 2-methyl-2- 
oxazoline. The reaction flowed back in the inert gas ambient atmosphere by having used the acetonitrile as the solvent, 
and the gas chromatography determined termination of a reaction. 

[0022] Pori (N-acetyl imine) of 30 **** obtained in this way was used as the water solution of about 100 g/1 
equivalence, NaOH of about 900 g/1 equivalence was further added to this, it flowed back one whole day and night, and 
the straight chain-like polyethyleneimine (PEI, 30 ****) corresponding to a principal chain was obtained. 


[0023] As a PEO derivative corresponding to a side chain, he is Aldrich (Aldrich). Shrine Pori (ethylene glycol methyl 

ether) (aVerage-molecular-weight =550, average degree of polymerization = 12.8) was used. 

[0024] Addition of the PEO derivative to Above PEI was performed using 2 and 4-JIISO cyanic-acid tolylene as 

follows. That is, Pori (ethylene glycol methyl ether) was mixed by the mole ratio of 1 : 1 in inert gas to 2 and 4-JIISO 

cyanic-acid tolylene among the dimethyl sulfoxide solvent, it agitated at the room temperature one whole day and 

night, and the PEO system derivative which can form the side chain corresponding to said formula (2) first was 

compounded. 

[0025] In order to remove unreacted 2 and 4-JIISO cyanic-acid tolylene from the obtained reaction mixed solution 
vacuum distillation was performed, PEI (the amount of equivalent units) subsequently to this compounded by dimethyl 
sulfoxide and the above was added one by one, and the dimethyl sulfoxide solution containing the Kushigata giant 
molecule which agitates one whole day and night and consists of a PEI principal chain-PEO system side chain was 
obtained. 

[0026] The rate of addition of the side chain of the macromolecule obtained above was proved from the result of 
elemental analysis that it is 64%. 

[0027] As a PEO system cross linking agent, he is Aldrich (Aldrich). Shrine Pori (ethylene glycol) (average-molecular- 
weight =1 500, average degree of polymerization = 33.7) was used. 

[0028] The above-mentioned PEO system cross linking agent was made to add to said Kushigata macromolecule That 
is, the cross linking agent which carries out 1/2-mol equivalent mixing of Pori (ethylene glycol) in inert gas among a 
dimethyl sulfoxide solvent at 2 and 4-JIISO cyanic-acid tolylene, agitates at a room temperature one whole day and 
night, and is shown by said formula (3) was obtained. 

[0029] In order to remove unreacted 2 and 4-JIISO cyanic-acid tolylene from the obtained reaction mixed solution 
vacuum distillation was performed, the Kushigata giant molecule subsequently to this compounded by dimethyl 
sulfoxide and the above was added one by one, it flowed back one whole day and night, and the dimethyl sulfoxide 
solution containing the target bridge formation Kushigata giant molecule was obtained. 

[0030] Vacuum distillation of the obtained solution was carried out, after having removed the JIMETORU sulfoxide 
from the reaction mixture, dissolving the residue in the acetonitrile after that and making it reprecipitate by 
diethylether, similarly, the methanol and the benzene solution were made to reprecipitate by diethylether, and 
separation purification of the target macromolecule base material was carried out. 

[003 1] The rate of bridge formation of the obtained macromolecule base material was proved from the elemental- 
analysis result that it is 28%. 

[0032] After drying this macromolecule base material and making it a heat (DMSO+PC (1:1)) solution, solvent 
exchange was performed to the acetonitrile, after dissolving the lithium perchlorate which becomes 10.2 % of the 
weight to a macromolecule base material, after having carried out the film cast, drying at the room temperature one 
whole day and night and removing a solvent with air, the vacuum drying was carried out at 130 degrees C and the 
solid polymer electrolyte was prepared for further 1 0 hours. 

[0033] Glass transition temperature and ionic conductivity (sigma) were measured as physical properties of the 
obtained solid polymer electrolyte. 

[0034] The glass transition temperature measured by DSCby SEIKO electronic industry incorporated compan V 220C 
was -48.7 degrees C. 

[0035] Solar TRON (Solartron) Shrine 1260 The temperature dependence of the ionic conductivity (sigma) evaluated 
by measuring an alternating current impedance in 1 Hz - 10MHz, and obtaining Cole-ColePlot by 
IMPEDANCE/GAIN-PHASE ANALYZER was as being shown in the following table 1 
[0036] 5 
[Table 1] 
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[0037] this invention solid polymer electrolyte film shows high ionic conductivity called 2x10-4 S/cm at a room 
temperature, and the temperature dependence is also still lower, for example, it is clearer than this table that its at least - 
8 degrees C of outstanding properties of 2x10-5 S/cm are shown. 
[0038] 

[Example 2] Although the bridge formation Kushigata macromolecule base material for this invention solid polymer 
electrolyte was prepared in the example 1 by carrying out the sequential addition reaction of a side chain and the cross 
linking agent, in this example, the addition reaction of both was carried out by the mixed state, and the base material for 
a desired solid polymer electrolyte was prepared. 

[0039] That is, he is Aldrich (Aldrich) as a PEO derivative for side chains. It is shrine Pori (ethylene glycol methyl 
ether) (average-molecular-weight =550, average degree of polymerization = 12.8) as a PEO derivative for cross linking 
agents. Aldrich (Aldrich) After mixing shrine Pori (ethylene glycol) (average-molecular-weight =1500, average degree 
of polymerization = 33.7) to DMSO at a rate which serves as an equimolecular amount, respectively, mixture was 
dropped at 15 degrees C among inert gas into the 3 time mol equivalence of 2 and 4-JIISO cyanic-acid tolylene, and it 
flowed back at 80 degrees C. 

[0040] Termination of a reaction was carried out until 2 and 4-JIISO cyanic-acid tolylene was no longer observed by 
gas chromatography. 

[0041] The DMSO solution (1/the amount of 2 equivalent units) of PEI (30 ****) obtained by the same technique as an 
example 1 was dropped at the obtained DMSO solution in inert gas, and it flowed back at 130 degrees C, and 
reprecipitated like the example 1 after that, and the film cast of the obtained **** solution was carried out to the glass 
substrate, the vacuum drying was carried out at 140 degrees C one whole day and night, and the film excellent in the 
dimensional stability of independence nature was obtained. 

[0042] The above-mentioned film was made to swell with the acetonitrile solution (for it to be 10.7 % of the weight to 
a film) of lithium perchlorate, the vacuum drying was again carried out for three days at 140 degrees C, propylene 
carbonate was added 19% of the weight to the solid polymer electrolyte as a plasticizer, and the solid polymer 


electrolyte excellent in the dimensional stability of independence nature was obtained. 

[0043] As a result of measuring the ionic conductivity of this thing like an example 1, it was 3.2x10-4 S/cm at the room 

temperature. 

[0044] 

[Example 3] In the example 2, various kinds of solid polymer electrolytes were similarly prepared except changing 
various additions of the lithium perchlorate to the prepared giant-molecule solid electrolyte. 

[0045] The result of having measured ionic conductivity, such as this, is shown in the following table 2 with the added 
amount of lithium perchlorates. 


[0046] 
Table 2] 

cmm%) 
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j * y m m 
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[0047] Table 2 also shows that this invention solid polymer electrolyte shows the outstanding ionic conductivity. 
[0048] 

[Example 4] The macromolecule base material of the chain length 20,000 [ about ] of a principal chain was obtained 
like the example 2. 

[0049] Namely, Dow- Jones (Dow) Shrine 2-ethyl-2-oxazoline polymer (average molecular weight = 200,000) lOg was 
added into 300ml of concentrated hydrochloric acid, and the mixed solution of 200ml of distilled water, it hydrolyzed 
and principal chain polyethyleneimine was compounded. 

[0050] Moreover, the reaction with the above-mentioned principal chain, a side chain, and a cross linking agent is a 
PEO derivative for side chains like an example 2. Aldrich (Aldrich) Shrine Pori (ethylene glycol methyl ether) 
(average-molecular-weight =550, average degree of polymerization = 12.8) He is Aldrich (Aldrich) as a PEO derivative 
for cross linking agents. Shrine Pori (ethylene glycol) (average-molecular-weight =1500, average degree of 
polymerization = 33.7) Side chain: It used by cross linking agent =5:1 (mole ratio), this etc. was mixed with 2 and 4- 
JIISO cyanic-acid tolylene (7 time mol equivalence of a cross linking agent), and it carried out by making mixture react 
with PEI (2 double mol equivalence of a cross linking agent) of a principal chain. 

[0051] After drying the obtained macromolecule base material and considering as a heat (DMSO+PC (1:1)) solution, 
solvent exchange was carried out at the acetonitrile, after dissolving the lithium perchlorate which becomes 10.2 % of 
the weight to a macromolecule base material, after carrying out the film cast and removing a solvent to dry air at a 
room temperature one whole day and night, the vacuum drying was carried out at 130 more degrees C for 10 hours, and 
the desired solid polymer electrolyte was obtained. 

[0052] It was 3x10-6 S/cm at the place and room temperature which measured the ionic conductivity of this thing. 
[0053] 

[Example 5] The side chain which makes the main frame the principal chain PEI of a degree of polymerization 30 and 
Pori (ethylene glycol methyl ether) of a mean molecular weight 550, and the macromolecule base material which 
consists of a cross linking agent which makes the main frame Pori (ethylene glycol) of a mean molecular weight 300 
(average degree of polymerization = 6.4) were compounded like the example 2. The used diisocyanate is 
hexamethylene di-isocyanate and each preparation rate was set to principal chain:side-chain:cross linking 
agent:diisocyanate =6:5:1 :7 (mole ratio). 

[0054] The acetonitrile was made to swell after drying the obtained macromolecule base material, the acetonitrile 
solution of the lithium perchlorate which becomes 5.4 % of the weight to a macromolecule base material was added, 
the solvent was distilled off, and the desired solid polymer electrolyte was obtained. 

[0055] It was 1x10-7 S/cm at the place and room temperature which measured the ionic conductivity of this thine. 
[0056] 

[Example 6] The side chain which makes the main frame the principal chain PEI of a degree of polymerization 30 and 
Pori (ethylene glycol methyl ether) of a mean molecular weight 350 (average degree of polymerization 7.2), and the 
macromolecule base material which consists of a cross linking agent which makes the main frame Pori (ethylene 
glycol) of a mean molecular weight 1000 (average degree of polymerization = 22.3) were compounded like the 
example 2. The used diisocyanate is hexamethylene di-isocyanate and each preparation rate was set to principal 


chain:side-chain:cross linking agentrdiisocyanate =1:1:1:3 (mole ratio). 

[0057] The acetonitrile was made to swell after drying the obtained macromolecule base material, the acetonitrile 
solution of the lithium perchlorate which becomes 9.6 % of the weight to a macromolecule base material was added, 
the solvent was distilled off, and the desired solid polymer electrolyte was obtained. 

[0058] It was 7x10-6 S/cm at the place and room temperature which measured the ionic conductivity of this thine 
[0059] 5 " 
[Example 7] He is Aldrich (Aldrich) like an example 2. The shrine Pori (ethyleneimine) (mean molecular weights 
50,000-60,000) principal chain, the side chain which makes the main frame Pori (ethylene glycol methyl ether) of a 
mean molecular weight 350 (average degree of polymerization 7.2), and the macromolecule base material which 
consists of a cross linking agent which makes the main frame Pori (ethylene glycol) of a mean molecular weight 1000 
(average degree of polymerization = 22.3) were compounded. The used diisocyanate is hexamethylene di-isocyanate 
and each preparation rate was set to principal chain:side-chain:cross linking agent:diisocyanate =1 : 1 :1 :3 (mole ratio). 
[0060] The acetonitrile was made to swell after drying the obtained macromolecule base material, the acetonitrile 
solution of the lithium perchlorate which becomes 6.1 % of the weight to a macromolecule base material was added, 
the solvent was distilled off, and the desired solid polymer electrolyte was obtained. 

[0061] It was 2x10-6 S/cm at the place and room temperature which measured the ionic conductivity of this thing. 


[Translation done.] 
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to a nitrogen atom of the main chain and represented by the formula 

X-0-(CH<SB>2</SB>CH<SB>2</SB>0)<SB>m</SB>R<SB>K/SB> wherein X is 
a group 

represented by the formula 0=C=N-R<SB>2</SB>-NH-CO-where R<SB>2</SB> 
is an 

arylene or alkylene; R<SB>1 </SB> is a lower alkyl; and m is 3-100, the number 
of the side chains being at least 5% of the number of all nitrogen atoms of the 
main chain. The cro sslinking is conducted w ith a crosslinking agent 

r epresented by the formula """" — - — — ■ 

T %O-(CH<SB>2</SB>CFRSB>2</SB>0)<SB>n</SB>-X wherein 
n is 3-200 to such a degree that 1-95% of the nitrogen atoms of the main chain 
each has the crosslinked side chain. 
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- (NH-CH2 CH 2 ) i- 

CsW U13-1 X 1 0? <0fflRS-S?t3 

(2) 

X-O- (CHi CH 2 O) .-Ri 
[5$+X{iO = C=N-R 2 -NH-CO- (R 2 Ji7 

o-u>mi>i< \±7>v* v >mx& h ) ti s ^ 
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[00 02] 
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^^ffliMWJxf i/w s> (pe 1 ) 

Mfflfcfl^p^yx^Wy^'t-f H (PEO) 
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[0005] 
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tattoo* 'jxf-^w s y±Mt^uxf-^yxdf-t 

4 KmMiSfc^^^SWft^SrflJrSo^Ux^wy 

titztisjatiu zuz*mii%m-z>izm-? 
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20 * ( 1 ) 

- (NH-CH 2 CH 2 ) i- 

C**»Hi3-l x l 07 g$c£^-f] X'niZtlttfV 
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X-O- (CH 2 CH 2 O) .-Ri 
(5W>X{iO = C = N-R 2 -NH-CO- (R 2 i±7 
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X^-U-y-^ § vmtft mX°% h C^H^.H'Macroinolecules 
Communications to Editor, 5, 108 (1972)#BSJ . f£ 
±«ttHRK»l 5-5 (^(1)^1)^ 

[0009] ±ibpe i ±mtmim 

(r>Nmz&m-mmtfrt>m&zti. mm*, mt 
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CH 2 CH 2 0 
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tt»Efc: J: oT. ffl2PE I iM-P E O^HMI 

£„ 
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[00 22] *>< LT»fe*Ut3 0ft*<Oiff»; (N-r 
■fcfvK 5 » *n 0 o g/ 1 L. 

StCWC^9 0 0g/l^*^NaOH^jDt. Hi 
(PEI. 30i«;) fcftfc. 
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[ 0 0 2 7 3 P E O^a^jfc tX. TIV H 'J -y *<Ald 
rich) ttig^y (Xf-WV^ya-^) (^%^P4= 
1 5 0 0. ¥^JI^jK= 33.7) *fflV^. 

[00283 ±iap e ommmmmmM-mft^ztt 

anS-^. BP*., 2, 4 

y^r>-Kh y wy^vStt^x+T'^y (xf- 

«aH*L"r, «riB^ ( 3 ) T*$*i4as«©wt«.fe. 
[00293 mtLfcEffi$Gmmfrt>*5im2 , 4 

y isT>Mh y Uy*RO»<fc»(c«JERSt 

ft. 

[00303 8£*ifc»»*«EE3KeL't . KJCM^I 

r-th-hv Mzmm 1 . ^x^x-tvw 

[003 1 3 »&fifcj^£»*<9*»*li, 
MSftiO. 2 8%fcfWUfc. 
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* [0 03 5] 7-5-f-ny(Solartron) #1!1260 
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ST'IXIO ' S/c nt*ofc, 
[0056] 
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